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wedges, and similar mechanism, while the bar is rotated are sometimes
used. A boring bar with several cutters mounted on it is commonly
used to machine a number of holes, say the main bearing housings of a
motor engine crankcase, simultaneously.

For blind holes, and for shallow holes, overhanging tools held in a kind
of chuck are used ; an example of a tool mounted in such a tool head is
shown in Fig. 202. The tool can.be adjusted inwards and outwards
radially by means of a screw and nut and a setting dial, graduated in
0-001 in., is provided. The head fits into the end of the machine spindle
just as a boring bar does.

The Use of Jigs and Fixtures. When a number of holes have to
be bored in a job the spacing of them at the correct centre distances can
be done by using end gauges in the manner indicated above, but much
time can be saved by the use of jigs, and these, and fixtures which facilitate
the holding of the work, are considered in the next chapter.

Other Types of Boring Machine. The machine shown in Fig. 200
is provided with a facing head, which is driven independently of the
spindle, and which can be used for facing the end of the work at the
same time as the boring bar bores the hole. When this is done the
boring feed must, of course, be obtained by the axial motion of the
spindle. The facing tools are held in tool holders which are adjustable
radially across the facing head by means of a screw and nut; this motion
can be given while the facing head is rotating. The axial motion of the
spindle being controlled by a lead-screw, screw threads can be cut when
required.

In the larger sizes of machine of this type it is not convenient to carry
the work on a table that slides and traverses and so a fixed work table is
employed. The column that carries the spindle head is then arranged
to' traverse on ways formed on the main bed or on a subsidiary bed ; the
alignment of the spindle and hole axis is then obtained by moving the
spindle head up or down the column and the column to or fro on
its bed ways. The boring feed is obtained by giving the spindle
an axial motion or by employing a boring bar fitted with a travelling
tool-head.

For certain rather specialised work, such as the boring of motor-car
cylinders and particularly for blind bores, vertical boring machines are
employed, an example having six spindles being shown in Fig. 203. The
centre distance between the spindles can, sometimes, be adjusted, within
narrow limits, but all the axes must lie in the same vertical plane ; such
machines are really single-purpose machines and they have been highly
developed so as to be able to produce bores with an excellent finish and
accurate to 0-0002 in. for roundness and parallelism. This result has
been obtained largely by careful design of spindle bearings, the lubricating ~